Simulations of trees and sequence alignments, and inference of Neighbor-Joining (Saitou and Nei, 1987) and UPGMA (Sokal and Sneath, 1963) trees, were performed using custom Python scripts available from the Dryad repository at http://datadryad.org/review?wfID=30064&token=23623dd8-779a-4dbd-8de3-9ffa8b8b27b2. This simulation methodology was used with parameters sampled using the Markov chain Monte-Carlo and importance sampling framework described here, as well as with grid and random uniform sampling strategies.
Supplementary Information: Simulation of Crop Domestication
Populations were simulated as described in Allaby et al. (2008a) , implemented in custom software available from the Dryad repository http://datadryad.org/ review?wfID=30064&token=23623dd8-779a-4dbd-8de3-9ffa8b8b27b2. A schematic of the model used in these simulations, described by seven parameters, is shown in Supplementary Figure S1 . Two sequences were sampled from each of the wildtype populations, from the two domesticated populations and from the hybrid population. Distances were calculated between all pairs of sequences using the method of Dice (1945) and a tree was inferred using Neighbor-Joining (Saitou and Nei, 1987) . If a bipartition was found in the inferred tree in which the two sequences from the hybrid population appeared on one side of the split to the exclusion of all other sequences, the population was considered monophyletic.
The probability distribution of the seven parameters, given that the hybrid population appeared monophyletic, was sampled using the MCMC method described here for 1,000,000 steps, sampling every 200 steps. All parameters were drawn from uniform proposal distributions, with the ranges given in Supplementary Information Table 1 . We then fitted a kernel density estimate to these 5000 samples in order to apply the importance sampling method described here to estimate the probability P (R) of erroneously inferring a monophyletic origin for the hybrid population. For importance sampling, an additional 10,000 simulations were performed. Figure S1 : Model from Allaby et al. (2008b) used for plant domestication simulation experiments. Simulations were performed by sampling bottleneck populations from each of two separate wild-type populations. Following the bottleneck period, each bottleneck population expanded in size to form a domesticated population. Following the period of domestication, these populations were then merged to form the hybrid population. The simulation continued for the duration of the hybridization period.
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